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57 ABSTRACT 
Each stringer of a slide fastener includes a plurality of 
spaced coupling elements, molded on continuous con 
necting threads, with wing portions extending into the 
spaces between the legs of coupling elements on the 
upper side thereof. The stringer tape weft threads are 
looped over the connecting threads and pass over the 
edges of the wing portions adjacent the heads of the 
coupling elements while a number of the warp threads 
interwoven with the weft threads overlie the legs and 
wing portions to form a slide fastener chain with hidden 
or invisible elements. 

10 Claims, 9 Drawing Figures 
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4,080,691 1. 

MOLDED ELEMENT TAPESUPPORT FOR 
INVESBLE SLIDE FASTENER AND METHOD OF 

MANUFACTURE 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
The present invention relates to slide fasteners with 

hidden coupling elements, and in particular, to such 
slide fasteners and their method of manufacture in 
which the coupling elements are formed in trains con 
nected together by threads. 

2. Description of the Prior Art 
The prior art is generally cognizant of the invisible 

element slide fasteners in which the coupling elements 
are formed in trains on coupling threads, such as that 
described in U.S. Pat. No. 3,696,473, wherein the ele 
ments are stitched to a folded tape and have projections 
extending into spaces between the elements to prevent 
lateral slipping and exposure of the elements. In U.S. 
Pat. No. 3,855,673, a slide fastener stringer of continu 
ous filament type is disclosed which includes laterally 
extending barbs to securely contain the knots of two 
thread double-locked stitches. U.S. Pat. No. 3, 179,996 
describes a concealed slide fastener in which a cord 
carrying the coupling elements is secured to the tape by 
having the weft threads of the tape extend around the 
cord and in which two flaps of the tape conceal portions 
of the elements. Additionally, U.S. Pat. No. 3,068,541 
discloses a one sided fastener with scoops molded onto 
one side of a tape with beads. Illustrations of other types 
of coupling elements are found in U.S. Pat. Nos. 
1,785,240 and 3,302,259. 

SUMMARY OF THE INVENTION 
The invention is summarized in that a woven slide 

fastener stringer includes a train of coupling elements 
having connecting thread means and a plurality of poly 
mer coupling elements molded on the connecting 
thread means, each of the coupling elements having a 
head portion and leg means extending from the head 
portion, the connecting thread means having spaced 
segments imbedded in the respective leg means, the 
coupling elements further having wing portions extend 
ing into the spaces between the leg means of adjacent 
coupling elements on an upper side of the coupling 
elements, a woven tape having a plurality of warp 
threads and a weft thread interwoven with the plurality 
of warp threads, some of the plurality of warp threads 
overlying the upper side of the leg means and the wing 
portions, and the weft thread extending around the 
connecting thread means and over the edge of the wing 
portions adjacent the head portions. 
An object of the invention is to construct a slide 

fastener wherein a pair of trains of molded coupling 
elements are woven with a pair of tapes in a manner 
producing a fastener with concealed coupling elements. 
Another object of the invention is to provide wing 

portions on the upper sides on coupling elements be 
tween legs thereof to hold the inner edges of mounting 
tapes together. 

It is yet another object of the present invention to 
provide such a slide fastener in which the coupling 
elements have a double engagement configuration to 
prevent rotational movements of the coupling elements. 
One feature of the invention is the formation of wing 

portions during molding to project upward from the 
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2 
elements and then the subsequent bending of the wing 
portions to extend between the coupling elements. 
An advantage of the invention is the elimination of a 

folded back edge portion of a support tape necessary to 
attach coupling elements in previous slide fasteners. 
Yet other objects, features and advantages of the 

present invention will become apparent from the fol 
lowing description of the preferred embodiment when 
taken in conjunction with the accompanying drawings. 
BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a plan view of a slide fastener constructed 

according to the present invention. 
FIG. 2 is a bottom view of the slide fastener of FIG. 

1. 

FIG. 3 is a top view of a portion of one coupling 
element train of the slide fastener of FIG. 1 with a mat 
ing train illustrated in dashed lines. 

FIG. 4 is a bottom view of the one coupling element 
train portion of FIG. 3. 
FIG. 5 is a front cross-sectional view of a portion of 

a right stringer in the fastener of FIG. 1. 
FIG. 6 is a cross-sectional view taken along the line 

6-6 in FIG. 3. 
FIG. 7 is a perspective view of a cut-away portion of 

the slide fastener stringer of FIG. 5. 
FIG. 8 is a right side view of the slide fastener ele 

ment train of FIG. 3. 
FIG. 9 is a view similar to FIG. 8 but at an intermedi 

ate step in the fabrication of the slide fastener element 
train. 

DESCRIPTION OF THE PREFERRED 
EMBODEMENT 

As shown in FIGS. 1 and 2, the present invention is 
embodied in a slide fastener generally indicated at 10 
and including a pair of woven mounting tapes generally 
indicated at 12 and 14 and arranged planarly side-by 
side. Attached to the edge of each of the mounting tapes 
12 and 14 adjacent the other tape is a respective one of 
a pair of continuous fastener trains indicated generally 
at 16 and 18 each of which includes a plurality of ther 
moplastic molded coupling elements generally indi 
cated at 20 in FIGS. 3-8. A slider 22 is slidably mounted 
on the trains 16 and 18 and is provided with a pull tap 24 
so that the slider 22 may be pulled upward and down 
ward to progressively engage and disengage the respec 
tive coupling elements 20 of the two trains 16 and 18. As 
viewed in FIG. 1, the tape 12 and train 16 define a right 
stringer while the tape 14 and train 18 define a left 
stringer; the right and left stringers together define a 
slide fastener chain. 
Only the train 16 and tape 12 are shown in detail in 

FIGS. 3 through 9 but it should be understood the right 
and left stringers are substantial mirror images of each 
other and that all of the detail in the description of the 
train 16 and tape 12 applies equally to the train 18 and 
tape 14. 
As can best be seen in FIGS. 3, 4 and 5, each of the 

coupling elements 20 includes a head portion 30 and a 
pair of generally parallel upper and lower legs or leg 
portions 32 and 34 which extend in generally the same 
direction from top and bottom sides of the head portion 
30. The coupling elements 20 of the train 16 are joined 
together by coupling or connecting threads 26, 27, 28 
and 29 which have spaced segments imbedded in the 
respective leg portions 32 and 34 such as by the cou 
pling elements being molded on the connecting threads. 
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Formed on the front and back sides of the head portion 
30 are respective locking protrusions 36 and 38 which 
extend generally laterally outward therefrom. Between 
the legs 32 and 34 contiguous head portion 30, a recess 
40 is formed extending completely transversely through 5 
the coupling element 20. A series of inwardly sloped 
engagement surfaces, such as canted, planar engage 
ment surfaces 42, 44 and 46, are formed on the inside 
edges of the coupling element 20 bordering the recess 
40; the engagement surface 42 being on the leg 32, the 
engagement surface 44 being formed in the head portion 
30, and the engagement surface 46 being formed on the 
inside of the leg 34. 

Extending outward from the opposite sides of the 
upper portion of the leg 32 are respective projections or 15 
wing portions 48 and 50 which have generally flat 
upper surfaces extending the upper surface of the leg 32 
in both lateral directions. The wing portions 48 and 50 
are formed above the connecting threads 26, 27, 28 and 
29 in spaced relationship thereto. Also, the wing por 
tions 48 and 50 are shaped and dimensioned so that each 
of the wing portions 48 and 50 reaches into the space 
between coupling elements almost to the wing portion 
48 or 50 of the adjacent element 20. Toward the heels of 
the coupling elements 20, the wing portions 48 and 50 25 
taper from their full extended dimension back toward 
the main body of the coupling element 20. The edges of 
the wing portions 48 and 50 adjacent the head portions 
30 extend in a line parallel the connecting threads 26, 27, 
28, and 29. A longitudinal groove 52 is formed in the 
upper surface of the leg 32 between the wing portions 
48 and 50. 
The means of attachment of the train 16 with the 

coupling elements 20 to the mounting tape 12 can be 
best seen in FIGS. 5 and 7. The mounting tape 12 is 
formed of a series of warp threads 54 and a weft thread 
56 interwoven with the warp threads. Some of the warp 
threads 54 that are directly adjacent the edge of the 
mounting tape 12 overlie the upper surfaces of the legs 
32 and the wing portions 48 and 50. The weft thread 56 
loops or extends around the connecting threads 26, 27, 
28 and 29 and extends or passes over the edge of the 
wing portions 48 and 50 adjacent the head portions 30. 

In the operation of the slide fastener installation 10, 
the slider 22 is pulled upward and downward to pro 
gressively engage and disengage the respective cou 
pling elements 20 of the chains 16 and 18. The coupling 
of the coupling elements 20 of the chains 16 and 18 
when they are engaged is best shown in FIGS. 3 and 6. 
In FIG. 3, one of the coupling elements 20 of the chain 
18 has been illustrated in broken lines to show the rela 
tive positioning of the coupling elements 20 of the 
chains 16 and 18 when they are interlocked. The head 
portions 30 of each of the coupling elements 20 of each 
chain are received between two coupling elements 20 of 55 
the other chain in the general area of their recesses 40. 
As can best be seen in FIG. 6, the engagement surfaces 
42, 44 and 46 of each of the coupling elements 20 of 
each chain are in controlled engagement with the lock 
ing protrusions 36 and 38 extending from the head por- 60 
tions 30 of the coupling elements 20 of the other chain. 
In this way each of the coupling elements 20 of each 
chain has two engagements with the adjacent coupling 
elements 20 of the other chain, one in which its recess 40 
receives the locking protrusions 36 and 38 from the 65 
other coupling elements and one in which its locking 
protrusions 36 and 38 are received in the recesses 40 of 
the other coupling elements. Because these two engage 
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ments are arranged some distance from each other on 
each coupling element, they prevent any substantial 
rotational or any tilting movement of any coupling 
element 20 relative to the coupling elements in the op 
posite chain. 
As can best be visualized from the drawing of FIG. 3, 

the wing portions 48 and 50 of all of the coupling ele 
ments 20 in each chain cooperate to form a semi-con 
tinuous tape supporting shelf extending the length of the 
chain 16 or 18. The warp threads 54 and interwoven 
weft thread 56 adjacent the edge of the mounting tapes 
are supported or maintained in overlying position by 
this shelf throughout the length of these chains to hide 
or conceal most of the body of the coupling elements 
20, as can be seen in FIG. 1. This support is obtained 
without any corresponding loss in flexibility in the fas 
teners; the gaps between the wing portions 48 and 50 of 
adjacent coupling elements 20 are still large enough to 
allow flexibility between coupling elements but small 
enough not to permit the weft thread 56 to freely pass 
through such gaps. 
The trains 16 and 18 are woven into the mounting 

tapes 12 and 14 during weaving of the tapes; the weft 
threads 56 being looped around the connecting threads 
26, 27, 28 and 29 at that time. This secures the strings to 
the mounting tapes integrally, securely, and perma 
nently without the need for any separate attachment, 
stitching threads or any folded tape. 

In the method of forming wing portions 48 and 50, 
the coupling elements 20 may be initially manufactured 
in one of the two ways, either (1) molding them in their 
configuration of FIG. 9 or (2) molding them flat with 
the legs 32 and 34 extending outward in opposite direc 
tions from the head portion 30 and then folding the legs 
to extend in the same direction; in either method it is 
more practical for the wing portions 48 and 50 to be 
initially formed extending upward, as shown in FIG. 9. 
Then after weaving the tape 12 with the coupling ele 
ments 20 oriented at an angle to the direction of the weft 
thread needle or shuttle movement (i.e. the train 16 
rotated about its longitudinal axis through an angle in 
the range of about 135 to 170 clockwise relative to the 
tape 12 being formed in FIG. 5), the wing portions 48 
and 50 are heated and folded by apparatus suitable for 
that purpose to the horizontal configuration as shown in 
FIG. 8. Alternately the wing portions 48 and 50 may be 
bent before weaving. The groove 52 is provided be 
tween the wing portions 48 and 50 to facilitate the bend 
ing over of the wing portions 48 and 50 to their horizon 
tal position. Thereafter the train 16 is rotated to its 
position illustrated in FIG. 5 with the tape 12 overlying 
the wing portion 48 and 50 and the leg portion 32. 

Inasmuch as the disclosed fastener is subject to many 
modifications, variations, and changes in detail, it is 
intended that all the material in the foregoing descrip 
tion and shown in the accompanying drawings be inter 
preted as illustrative, and not in a limiting sense. 
What is claimed is: 
1. A woven slide fastener stringer for an invisible 

type slide fastener comprising 
a train of coupling elements having connecting thread 
means and a plurality of polymer coupling ele 
ments molded on the connecting thread means, 

each of said coupling elements having a head portion 
and leg means extending from the head portion, 

said connecting thread means having spaced seg 
ments imbedded in the respective leg means, 
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said coupling elements further having wing portions 

extending into the spaces between the leg means of 
adjacent coupling elements on an upper side of the 
coupling elements, 

each of said wing portions having one edge adjacent 
a respective head portion and generally extending 
in a line parallel the connecting thread means, 

a woven tape having a plurality of warp threads and 
a weft thread interwoven with the plurality of 
warp threads, 

some of said plurality of warp threads and said inter 
woven weft thread overlying the upper side of the 
leg means and the wing portions, and 

said weft thread extending from said one edge of the 
wing portions adjacent the head portions, around 
the connecting thread means and returning to said 
one edge. 

2. A woven slide fastener stringer as claimed in claim 
1 wherein each coupling element has a pair of wing 
portions extending in opposite directions from each 
coupling element and reaching almost to wing portions 
of respective adjacent coupling elements. 

3. A woven slide fastener stringer as claimed in claim 
2 wherein a groove is provided in the upper surface of 
each of the coupling elements between the wing por 
tions. 

4. A woven slide fastener stringer as claimed in claim 
1 wherein the leg means includes a pair of leg portions 
extending in the same direction from opposite sides of 
the head portions, and the connecting thread means 
includes a pair of threads with respective spaced seg 
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6 
ments imbedded in the respective leg portions of the 
coupling elements. 

5. A woven slide fastener stringer as claimed in claim 
3 wherein there is a recess defined between the leg 
portions adjacent the head portion of each coupling 
element, the recess extending through the coupling 
element. 

6. A woven fastener stringer as claimed in claim 5 
wherein planar, canted engagement surfaces are formed 
in the head portion and both of the leg portions of each 
coupling element around the recess. 

7. A woven fastener stringer as claimed in claim 6 
wherein locking protrusions are provided on each side 
of the head portion of each coupling element. 

8. A woven slide fastener stringer as claimed in claim 
3 wherein the wing portions extend from an upper leg 
portion of said pair of leg portions, and the wing por 
tions have upper surfaces parallel an upper surface of 
the leg portions. 

9. A woven slide fastener stringer as claimed in claim 
1 wherein each coupling element has a pair of wing 
portions extending in opposite directions from each 
upper leg portion and reaching almost to wing portions 
of respective adjacent coupling elements. 

10. A woven slide fastener stringer as claimed in 
claim 1 wherein the wing portions together with the 
upper surface of each of the coupling elements cooper 
ate to form a semi-continuous shelf to support the edge 
of the mounting tape. 

k k h : 


